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Our invention relates to a pneumatic gun, and
more: particularly to g bneumatic gun having
novel air-releasing valve mechanism, and the ob-
jects of our invention are:

First, to provide g bneumatic gun of this class
having an air release valve which is opened by
air under pressure. which' passes from the pres-
sure chamber into the barrel of the gun;

Second, to provide g bneumatic gun of this
class having a novel toggle-operated sear engag-
ing a bressure-operated valve, whereby exhaus-
tion of pressure by said valve into the barrel of
the gun permits: springs- in connection with said
toggle-operated seay to return said valve to closed
bosition automatically;

Third, to provide g pneumatic gun of this
class having novel valyve means which exposss the
entire periphery of the rear end of the gun barrel
to air pressure, whereby very rapid release of air
from the air chamber to the breech of the barrel
is accomplished;

Fourth, te provide g pneumatic’ gun of this
class which does not require any cocking of
valve-releasing plungers during the operation
thereof;

Fifth, to provide g pneumatic gun: of this elass
which is readily adapted to operate with very
high pressures;

Sixth; to provide a bneumatic gun of this class

having valve means which is adapted to operate.

at very high bressures, due: to the thrust differ-
ential on the valve by air pressure, which tends to
open the valve with a certain amount of iorce
proportional to the. pressure of air in the air
chamber:

Seventh, to: provide g, pneumatic gun of this
class which is readily adapted for use'in propelling
projectiles hy means of dry ice expansion, or hy
any other suitable high-pressure gas;

Eighth, to provide a pneumatic gun of this clags
in which the trigger pull may be very light and
smoceth, and in which moving mechanism during
the shooting thereof is'predominantly axial of the
barrel, whereby extreme aceuracy iy promoted;

Ninth, to provide a Pneumatic gun of this class
having a valve means which exposes the entire
periphery of the breech end of the harrel to air
pressure, causing uniform propelling action on
the projectile in the barrel, which greatly pro-
motes accuracy;

Tenth, to provide g bneumsatic gun of this class
having valve means which subjects the projectile
in the barrel to the optimum, pressure very
quickly, whereby the maximum velocity of the
vrojectile proportional te. the air pressure and
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volumetric displacement of the chamber is at-
tained; and

Eleventh, to provide g bneumatic gun: of this
class which is very simple and economical of
construction, efficient in operation, and. which
will not readily deteriorate or get out of order.

With these and other objects in view, as will
appear hereinafter, our invention consists of
certain novel features of construction, combina-
tion and arrangement of parts and portions; as
will be hereinafter described in detail and par-
ticularly set forth in the appended claims, ref-
erence being had to the accompanying drawings
and to the characters of reference thereon, form-
ing a part of this application, in which:

Fig. 1is a fragmentary side elevational view of
our pneumatic gun, showing portions broken
away and in section on g substantially vertical
plane through the axis of the gun; Fig, 2 iy g
fragmentary sectional view, taken from the. line
2—2 of Pig. 1; Fig. 3 is g fragmentary sectional
view, taken from the line 3—3 of Fig. 1; Fig. 4
is a transverse sectional view, taken from the
line 4—4 of Tig. 3; Fig. 5 is a fragmentary sec-
tional view on the same plane as the structure
shown. in section in Fig. 1 of the drawings, illus-
trating the valve of the bneumatic gun in open
Position, and the toggle sear mechanism pivoted
backwardly; and Fig.6isa fragmentary sectional
view of a modified form of the mechanism show-
ing a gas chamber adapted to supply earbon di-
oxide gas or the like to the valve of the gun.

Similar characters of reference refer to similay
parts and portions throughout the severa] views
of the drawings.

The barrel {, valve casing 2, valve member 3,
cushion 4, sealing rings 5, 8, 7 and 8, bullet-seat-
ing bolt 8, bolt handle 10, sear 1!, toggle {2, ping
18 and 14, togsle stop 18, toggle springs 1§ and
{1, trigger {8, trigger spring {9, adjusting serew
20, trigger guard 21, stock 22, bump plunger 23,
check valve 24, spring 25, and the plug 26; con-
stitute the principal parts and portions of our
pneumatic gun.

The barrel { of our pneumatic gun is provided
with a bore fe¢ which may be rifled or may be
adapted to shoot shot, or other projectiles as de-
sired. The barrel { is provided with a pump:
cylinder {b connected therewith, in which a con-
ventional pump plunger 28-is reciprocally mount-
ed, which communicates through an orifice ¢
with the cheek valve 24, held by the spbring 25,
which is abutted to the plug 26. Communicat-
ing with the: check valve 24 is an air passage 14,
which exfends rearwardly to the vent portion fe
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thereof. This vent rortion ie is positioned ab
a reduced outside diametsr portion {f of the
parrel I, on which the rorward end 3a of the valve
member 3 is slidably mounted.

This end porticn 3¢ of the valve member 3 is
provided with an gnnular groove in which the
recilient sealing ring ¥ is positioned. This resil-
ient sealing ring § traverses and seals upon the
reduced in diameter portion if of the barrel 1.
Integral with the reduced diameter portion if
is a further reduced cutside diameter portion ig,
on which the rear end portion 3» of the valve
member 2 is slidably mounted. It will be noted
that the further reduced in diameter portion {g
provides for a pressure differential area hetween
opposite ends of the valve member 3 when gas is
under pressure therein, causing & tendency of the
valve member 3 to move vearwardly toward the
cushion &, which is held within the valve casing 2.

The sealing ring 6 is positioned in an annular
groove externally of the reduced in diameter por-
tion lg, and is engaged by the slidable rear end
portion 2 of the valve member 3. This sealing
ring 6 is near the rear open end (R of the barrel
i, all as shown best in Pig. 1 of the drawings.

The valve casing 2 is a hollow cylindrical cas-
ing having a serew-threaded portion Za, screw-
threaded on the barrel t and extending slightly
forwardly of the reduced diameter portion tf
of the bharrel 1.
the annular hollow cylindrical valve 3, which
is considerably larger in internal diameter than
the external diameter of the reduced bharrel por-
tion If, providing an air chamber within sald
valve member 3, which at all times communi-
cates with the opening {e of the passage i¢, as
hereinhefore described. The rear end of the
valve member 3 is provided with an inwardly
disposed end portion 3b, which is an clongated
sleeve structure adapted to overlap the rear end
portion Iz of the barrel i, and the forwardly
extending hollow cylindrical portion 2b of the
valve casing 2.

This hollow cylindrical portion 2b is substan-

tially identical in diametrical measurement with

the reduced barrel portion 1g. and the bore fa
of the barrel {. The bullet-seating holt 9 is
slidably mounted longitudinally in the internal
bore of the hollow eylindrical portion 2b of the

valve casing 2, and is engaged by the gealing 5¢

ring 8 therein. It will be noted that the sealing
rings 6 and 7 on the portions 1g and 2B, respec-
tively, are engageable with the portion 3b of the
valve member hereinbefore described.

Tt will be neted that the cushion & is positioned ®

rearwardly of the valve member 3, within the
valve casing 2, and is adapted to stop the rear-
ward movement of the valve member 2 when
the forward edge 3¢ of the hollow cylindrical
portion &b of the valve member 3 moves back-
ward into substantially flush position with the
forward end of the hollow cylindrical portion 20
of the valve casing 2. )

The bullet-seating bolt 8 is provided with a
small. diameter punch 8%« at its forward end,
adapted to force a builet, as indicated by dash
lines A, into the bore {a of the harrel i. Bxtend-
ing through the buliet-seating bolt 9 is the pin
gb, which also extends into the bolt handle 1§,
and is slidably mounted in a slotted portion Zc
in the hollow cylindrical portion 2b of the valve
casing 2, all as shown best in Figs. 1 and 3 of
the drawings. This slotted portion Z¢ is pro-
vided with a straight narrow slotted portion 24
and an offset portion 2e, providing a shoulder 27

)

This valve casing 2 surrounds s
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on which the pin 8b may be locked for holding
the bullet-seating holt g forwardly in the posi-
tion as shown in Fig. 1 of the drawings. The
ofiset portion 2e is also wide enough to receive
o bullet A, which may be loaded into the bore
when the bullet-seating polt 9 is rearwardly of
said portion 2e of said slot 2c.

Tixed to the valve casing 2 is a downwardly
extending arm 26, through which the pin 14
extends, pivotally mounting the trigger 18 and
the toggle member 2 thereto. FPivotally mount-
ed on the toggle member (2 by means of the pin
i2 is the sear {1. This sear i1 is provided with
o sharp end portion lia, engaging the annular
groove 3d of the valve member 3, all as shown
pest in Figs. 1 and 5 of the drawings. Screw-
threaded in the togsle member 12 is an adjust-
ing screw l2a, engageable with the sear {i for
adjusting the over-center relationship of the pin
13 relative to the pin {4 and the end portion fla
of the sear f1.

The trigger 18 is provided with & toggle-en-
gaging arm portion {8a which engages the upper
side of the toggle member 12 for forcing the

- same downwardly and causing the pin 13 to pass

over-center relative to the pin 14 and the end ila
of the sear il. Fixed to the arm 2g, extending
downwardly from the valve casing 2, is the sCrew
303 on which the spring 19 is positioned, held in
adjustment by the nut 2¢g. This spring 18 tends
to hold the trigger 13 forwardly against the arm
2g and the tension of this spring may be ad-
justed by means of the nut 20a to vary the pull
weight of the trigger, as desired.:

The toggle stop (5 is provided with a cushion:
i{5q, adapted to stop the rearward travel of the
togele (2 when the toggle structure of the sear
i{ and toggle 12 is proken by pulling the trigger
{3. The springs.16 and i1 are secured at their
rear end portions to the pin 12b on the toggle
member (2, and are secured at- their forward
ends to the pin 150 on the toggle stop 8. These
springs 16 and {1, at opposite sides of the toggle
{2, are tension springs tending to force the sear
{{ and toggle 12 forwardly into the solid line
position, as shown in Fig. 1 of the drawings,
wherein' the sear i holds the valve member 3
forwardly, and in which the pin {3 is In over-
center position relative to the pin 14 and the end
{la of the sear tl.

The operation of our pneumatic gun is sub-
stantially as follows: . :

When it is desired to propel the bullet A
through the bore fa of the barrel | by compressed
air, the operator operates the conventional pump
plunger 23, forcing air through the orifice lc,
past the check valve 24 and into the passage id,
from. which it is exhausted at the terminus fe
into the interior of the valve member 3, inter-
mediate the sealing ring 5 and the sealing ring
§. When sufficient air has been compressed into
the interior of the valve member 3, the tolt handle
{0 may be turned in a counter-clockwise direc-
tion, releasing the pin 9b from the shoulder 2f.
Then the bolt handle & may be pulled back-
wardly until the pin ab has traversed the full
length of the portion ad of the slot 2c. At this
position, . the punch Sa of the bullet-seating
plunger 9 is disposed rearwardly of the enlarged
portion 2e of the slotted portion 2c of the valve
casing 2. :

A bullet may be inserted in said enlarged por-
tion 2¢ of the slot 2c and subsequent closing of
the.bolt 9 into the position as shown in Fig. 1

. of the drawings seats the bullet in the rear end
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of the: bore la, substantially flush with the rear
end h thereof, When the bolt handle 19 is
forced forwardly to the position as shown in Fig.
1 of the drawings, it is rotated in a clockwise
direction until the pin 9b is locked on the shoul-
der 2f, as shown in Fig. 3 of the drawings, firmly
supporting the bullet-seating bolt § in the posi-
tion shown in Fig. 1, wherein the punch portion
9a only projects intermediate the: rear end (2
of the barrel 1, and the forwardly extending end
2b of the hollow cylindrical portion within the
valve casing 2. 'The O-ring 8 seals the periphery
of the bullet-seating bolt § within the valve cas-
ing 2, while the sealing rings § and 7 seal the
rearward portion of the valve member 3 against
loss of compressed air therein.

When the trigger {8 is bulled, it is resisted by
compression of the spring 19, and pivots on the
pin 14, causing the arm (8¢ to engage the toggle
12, forcing the pin 3
over-center relative to the pin {4 and the end
I{a of the sear | I, which permits compressed gir
within the valve member 3 to force the valve
member 3 backwardly against the cushion 4 until
the forward edge 3¢ of the portion 3b substan-
tially coincides with the front end 2b of the hol-
low cylindrical portion of the valve casing 2,
hereinbefore described. Compressed air then
rushes into the rear end % of the bore {a of the
barrel i, around the entire periphery thereof,
which propels the bullet longitudinally of the
bore la.

As soon as the air is exhausted from the valve
member 3, springs 1§ and 11 force the toggle 12
and sear I'{ upwardly into the position as shown
in Fig. 1 of the drawings, carrying the valve
member 3 to the solid line position as shown in
Fig. 1, wherein it is again ready to be charged
with compressed air, it being noted that the
over-center pin i3 locks the valve member 3 in
this position until released by the trigger {8.

The diametrica! differential hetween the re-
duced diameter barrel portions 17 and g provides
for a cross-szctional area differential between the
forward and rearward ends of the valve member
3 at its interior, tending to force the member 3
backwardly toward the cushion 4 when com-

pressed air is introduced through the opening {e-

of the passage Id.

It will be noted that when the valve member
3 moves backwardly, carrying the sear {1 and
toggle 12 into the position as shown in Fig, 5 of
the drawings, the toggle 12 engages the cushion
I5¢ of the toggle stop IS, effectively preventing
displacement of the end (1q of the sear i1 from
the annu'ar groove 3d in which it is continugusly
engaged.

In the modification as shown in Pig. 6 of the
drarings, the bore 271 corresponds to the bore
b, but is used for containing a charge of Dry
Ice. At the outlet of this bore 27 is g metering
orifice member 28, having a fine orifice 224
therein which communicates with a passage 3¢,
corresponding to the passage {d hereinbefore
described. In operation, Dry Ice maintains the
continuous pressure of substantially eight or nine
hundred pounds per square inch in the bore 27,
and passes throvgh the metering orifice 28a into
the interior of the va've member 3. Each time
the trigger 18 is pulled and the valve member 8
moves backwardly, as hereinbefore described, the
springs 16 and (7 return the valve member 2
to its forward position as shown in Pig. 1, as soon
as the pressure decreases sufficiently. The slow
metering: of carbon dioxide gas from the Dry Ice
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through the opening 28a prevents the gas from
building up suffcient bressure within the valve
member 3 to resist the action of the springs {6
and {7 in moving the valve member 3 forwardly
until the over-center pin 13 is in proper position.

It will be noted that the time required for the
placement of a bullet in the bore la, as herein-~
before described, is sufficient for the passage of
& proper amount of gas through the orifice 284
to build up an optimum bressure within the valve
member 3.

Though we have shown and described a par-
ticu'ar construction, combination and arrange-
ment of parts and portions, and a certain modi-
wish to be limited to this par-
ticular construction, combination and arrange-
ment, but desire to include in the scope of our
invention the construction, combination and ar-
rangement substantially as set forth in the ap-
prended claims.

Having thus deseribed our invention, what we
claim as new and desire to secure by Letters
Patent is:

1. In a pneumatic gun, a barrel having a bore

5 therein, a source of compressed air, a valve mem-

ber slidable on said barrel, the entire Cross-sec-
ticnal area of said hore exposed to said valve
member, and means creating a pressure ares dif-
ferential directly on said valve tending to open
the same for exposing the entire open rear end
of said bore to said source of compressed air,
about the entire cross-sectional area of said bore,
8 spring for returning said valve to closed posi-
tion when the pressure within said source of
compressed air is lowered, said spring action for
returning said valve to closed position being
automatie.

2. In a pneumatic gun, a barrel having a bore
therein, a source of compressed air, a valve mem-
ber slidable on said barrel, the entire Cross-sec-
tional area of said bore exposed to said valve
member, and means creating a pressure area dif-
ferential directly on said valve tending to open the
same for exposing the entire open rear end of said
bore to said source of compressed air, about the
entire cross-scctional ares of said bore, a spring
for returning said valve to closed position when
the pressure within ssid source of compressed gir
is lowered, said spring action for returning said
valve to closed position being automatic, a sear
directly engaging said valve member for releas-
ing the same and bermitting sgid cross-sectional
area pressure differential to move said valve to
open position.

3. In a pneumatic gun, a barrel having a hore
therein, a source of compressed air, a valve mem-
ber slidable on said barrel, the entire Cross-sec-
tional area of said bore exposed to said valve
member, and means creating a pressure area dif-
ferential directly on said valve fending to open
the same for expesing the entire open rear end
of said bore to said source of compressed air,
about the entire cross-sectional area of said bore,
& spring for returning said valve to closed posi-
t1on when the pressure within said source of com-
pressed air is lowered, said spring action for re-
turning said valve to closed position being auto-
matic, a sear directly engaging said valve mem-
ber for re'easing the same and permitting said
cross-sectional area pressure differential to move
said valve to open besition, toggle means on said
sear for holding said valve member closed.

4. In a pneumatic gvn, a barrel having a bore
therein open at both ends, a valve slidably
mounted on one end of sajd barrel and having
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cross-sectional area pressure differential means,
a source of compressed air communicating direct-
ly with said valve thereby to provide communi~
cation ketween said source of compressed air and
gaid barrel by way of a direct passage, tending
to open said valve and expose the entire cross-
sectional area of one open end of said barrel to
said source of compressed air, a spring for auto-
matically closing said valve and shutting off com-
munication with said source of compressed air
and the one open end of said bore when pressure
of said compressed air is reduced to a predeter-
mined value.

5. In o pneumatic gun, a barrel, a hollow cylin-
drical valve member slidable externally of said
barrel and larger in internal diameter than the
external diameter of said parrel, a diametrical
step porticn in said barrel intermediate opposite
ends of said valve member, means for sealing op-
posite ends of said valve member engaging said
parrel, said barrel open near one end of said
valve member, a valve casing surrounding said
valve member and having an internally extending
hollow cylindrical portion provided with a bore
spaced from the open end of said barrel, said
valve member having a sleeve portion adapted to
overlap the space between the end of said barrel
and said hollow cylindrical portion, a source of
compressed air, having a passage extending
through said barrel externally of said bore and
communicating with the interior of said valve
member. o ) :
6. Ina pneumatic gun, a barrel, a hollow cylin-
drical valve member slidable externally of said
barrel and larger in internal diameter than the
external diameter of said barrel, a diametrical
step portion in said barrel intermediate opposite
ends of said valve member, means for sealing
opposite ends of said valve member engaging zaid
parrel, said barrel open near one end of said
valve member, a valve casing surrounding said
valye member and having an internally extending
hollow cylindrical portion provided with a bore
spaced from the open end of said barrel, said valve
member, having a sleeve portion adapted $o over-
lap the space between theé end of said barrel and
said hollow cylindrical portion, a source of com-
pressed air, having a passage extending through
said barrel-externally of said bore and communi-
cating with the interior of said valve member, a
sear tending to hold said valve member in posi-
tion, whereby said overlapping portion covers the
space between said harrel and said hollow cylin-
drical portion.

7. In a pneumatic gun, o
drical valve member slidable externally of said
barrel and larger in internal diameter than the
external diameter of said barrel, a diametrical
step portion in said barrel intermediate opposite
ends of said valve meraber, means for sealing
opposite ends of said valve member engaging said
barre], said barrel open near one end of said
valve member, a valve casing surrounding said
valve member and having an internally extend-
ing hollow cylindrical portion provided with a
hare spaced from the open enad of said barrel, said
valve member having a sleeve portion adapted
to overlap the space between the end of said bar-
rel and said hollow eylindrical portion, a source
of compressed air, having a passage extending
through said barrel externally of said hore and
communicating with the interior of said valve
member, a.sear tending to hold said valve mem-
ber in position, whereby said overlapping portion

covers ; the. space. between said barrel and said
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hollow cylindrical portion,
hold said sear in position
said valve member.

8. In a pneumatic gun, a barrel, a hollow eylin-
drical valve member slidable externally of said
barrel and larger in internal diameter than the
external diameter of said barrel, a diametrical
step portion in said barrel intermediate opposite
ends of said valve member, means for sealing op-
posite ends of said valve member engaging said
barrel, said barrel open near one end of said valve
member, a valve casing surrounding said valve
member and having an internally extending hol-
low eylindrical portion provided with a bore
spaced from the open end of said barrel, said
valve member having a sleeve portion adapted
to overlap the space between the end of said
barrel and said hollow cylindrical portion, 2
source of compressed air, having a passage ex-
tending through said pbarrel externally of said
bore and communicating with the interior of said
valve member, a sear tending to hold said valve
member in position, whereby said overlapping
portion covers the space between said barrel and
said hollow cylindrical portion, & spring tending
to hold said sear in position for engagement with
said valve member, a bullet-seating holt in said’
hollow cylindrical portion rearwardly of the open
end of said bore, adapted to insert bullets into
said bore. o

9. In a2 pneumatic gun, a barrel; a.hollow ¢ylin-
drical valve member slidable externally of said
parrel and larger in internal diameter than. the
external diameter of said.barrel, a diametrical.
step portion in said barrel intermediate opposite
ends. of said valve member, means: for sealing
opposite ends of said valye member engaging: said
barrel, said barrel open near one end of said:
valve member, a valve casing surrounding said
valve member and having an internally: extend-
ing hollow cylindrical portion provided, with:a
bore spaced from the open end of said. barrel; sald
valve member having a sleeve portionv-a{japted
to overlap the space between the end of said bar-
rel and sa2id hollow cylindrical portion; a source
of compressed air, having a passage extending
through said barrel externally of said bore. and
communicating with- the interior: of said valve
member, a sear tending to hold said valve member
in position, whereby said overlapping portion
covers the space between said pbarrel and -said
hollow. cylindrical portion, a - spring -tending -to
hold said sear in position for engagement with
said valve member; a bullet-seating bolt in said
hollow eylindrical portion rearwardly of the open
end of said bore; adapied to insers. bullets into
said bore, said sear having a toggle member. in,
connection therewith and a trigger adapted -to
break said.toggle for permitting said valve mem-
ber to move under differential air pressure. for
exposing the entire open end of said bore for re~
leasing compressed air internally . of said -valve
member into said bore and projecting. a ‘bullet
therethrough. e R

10. In a pneumatic gun: a. harrel having -a
hore therein; a source of compressed air; cham-
ber means for storing said compressed air; valve
means associated with said chamber means, said
valve means being positioned. radially - adjacent
to an inner end of said barrel; means. creating
s, pressure area directly on said valve .means
tending to open same for exposing an open real
end of said bore to compressed air stored.in.said
chamber means;:passage means for‘,cqnducting
said compressed air from said chamber,means

a spring tending to-
for engagement with
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past said valve means to said open rear end of
said bore; spaced sealing means positioned inter-
mediate said valye means and said passage means
axially on both sides of said passage means; in-
dependent means mechanically engaging said

11. In a pneumatic gun: a barrel having a bore
therein; a source of compressed air; a valve
member positioned for slidable movement along
a line parallel to the axis of said barrel and
radially adjacent an inner end of said barrel;
chamber means for storing said compressed air;
means carried by said valve means and adapted
to be acted upon by pressure of said compressed
air in said chamber to open said valve ; bassage
means for conducting said compressed air from
said chamber meails upon opening of said valve
means; spaced sealing means positioned inter-
mediate said valye means and said bassage means
axially on both sides of said passage means;
independent, means mechanically engaging said
valve means for maintaining said valve means
in a closeqd position; and means to release said
independent means.

12. In a pneumatic
therein; a source of compressed air;
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means for storing said compressed air; meéans
carried by said valve means and adapted to be
acted upon by pressure of said compressed air

means; spaced sealing means comprising resilient
rings, circular in Cross section, positioned inter-
mediate said valve means and said passage means
axially on both sides of said passage means; in-
dependent means mechanically engaging said
valve means for maintaining said valve means
in a closed position; and means to release said
independent means.
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